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IS 



DUPLICATE 

1 

RAT I rvPTFCTTON APPARAT US, 
This invention relates to ball detection apparatus for detecting when a golf ball 
hit off a golf tee of an automatic golf ball teeing machine. 



5 Automatic golf ball teeing machines are known and are in use at some golf 

driving ranges. They comprise a device for feeding balls onto a tee and means for 
detecting when a ball leaves the tee. The feeding device operates in response to the 
detecting means. The detecting means of these known teeing devices includes an air 
pump for pumping air through the tee and the detecting means relies on sensing a 

10 change in pressure when the ball leaves the tee. 

Golf balls do not create a significant back pressure due to the surface pattern 
they possess and dirty balls can create even less back pressure. Therefore, a change 
in pressure is difficult to detect. Also, the present detectors are expensive to make 
15 as they require an air pump, a pressure sensor and a decoder and fail to detect the 
difference between a ball being hit from a tee and a ball falling off a tee. 

It is also known to use arrangements which rely on weight detection to detect 
when a ball leaves the tee. However, these arrangements often malfunction as a 
20 result of mud or the like. 

The present invention seeks to provide improved ball detection apparatus for 



an automatic golf ball teeing machine. 

there is provided ball detection 

if hall is hit off a golf tee of an automatic golf ball 
apparatus for detecting when a golf bains hit ott 

• dar device for producing a fust signal in response to 
c teeing machine, comprising a radar device P _ 

, ifclub towards the tee, a directional microphone for 
detecting movement of a golf club towar 

eto detecting the sound of a golf club striking 

for detecting a coincidence between the first and 
a golf ball and monitoring means for detecting 



second signals. 

10 t - na l features of the first aspect of the invention are set 

Preferred and/or optional features 

forth in claims 2 to 5. 

t - the orese nt invention, there is provided an 
According to a second aspect of the present 

• lf ba n teeing machine comprising ball detection apparatus according to 
15 automatic golf ball teemg ma 

a fv.il feeder for feeding balls one at a time to a 
tne first aspect of the invention and aball feeder fo 

, • ocnnnse to the monitoring means of the 
g olf tee, the ball feeder being operable m response 

• between the first and second signals, 

detection apparatus detecting a coincidence betwee 

«f thP second aspect of the invention are set 
20 Preferred and/or optional features of the second P 

forth in claims 8 to 10. 



3 

The invention will now be more particularly described, by way of example, 
with reference to the accompanying drawings, in which: 

Figure 1 isaschematic perspective view of one embodiment of ball detection 
5 apparamsaccordmgtoafustaspectofmemventionmcorporatedma^ 

ball teeing machine, and 

Figure 2 is a graph showing a coincidence between two signals produced by 
the ball detection apparatus shown in Figure 1. 

10 

Referring to Figure 1 of the drawings, the automatic golf ball teeing machine 
shown therein comprises a ball feeder 10 for feeding balls one at a time to a golf tee. 
The ball feeder 10 includes a tee 11 and a mechanism (not shown) for delivering balls 
fed in through a ball inlet 12 of the feeder 10 one at a time to the tee. The ball feeder 
15 10 as such is not the subject of this application but one example of such a ball feeder 
is disclosed patent application no of even date. 

The automatic golf ball teeing machine also comprises ball detection apparatus 
for detecting when a golf ball is hit off the tee 11. The ball detection apparatus 
20 comprises a radar gun 13 housed in a hinged lid 14 of the ball inlet 12 and a 
directional microphone 15 supported by a control panel 16 located alongside the ball 
feeder 10. The radar gun 13 is aimed towards the path a golf club will take in hitting 



ball from the tee 11 and is mounted on a 



4 

transducer board (not shown). 



The 



, i c aimed at the tee 11 • 

directional microphone 15 is aunea * 



10 so that a 



fresh golf hall is delivered to the tee 11. 



circuitry 



rang e of2 ,o5KH, — — 

rioy „ ^ed . product . <^ «P< " » — ' ~ ^ * 

^ fro m *e — — e „ - U ahove a — ~ 

leve , ^accordance — — 

te rai ar gun ,3 detecu a higher s»ing speed, the P»— . 

. al f,,,™ u,e directional microphone 15 to produce an 
requires a higher intenstty stgnal from the 



a si; 
20 That 

13 so that as 



5 

output signal. The logic behind this is that as a golf ball is hit harder the intensity of 
the sound of impact increases. 

The control panel could also include a display 17 for displaying the maximum 
5 swing speed each time a ball is hit from the tee 1 1 . 

Figure 2 is a graph showing a coincidence between a first signal A produced 
by the radar gun 13 and a second signal B produced by the directional microphone 
15. The signal B falls within a window W of signal A indicative that the golf club 
10 is at or close to maximum swing speed and has a level greater than predetermined 
level L determined by the processing circuitry in accordance with the intensity of 
signal A. In these circumstances, the processing circuitry will output a signal to the 
ball feeder 10 which will operate in response to this output signal and will feed a new 
ball to the tee 11. 

15 

The embodiment described above is given by way of example only and various 
modifications may be apparent to persons skilled in the art without departing from the 
scope of the invention as defined by the appended claims. 
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CLAIMS 



5 flrst s jgnal „ response . — . — - > - * ^ " ^ 
eotacidence between fi^t and second signals. 

responsive ,o sound wilhin a frequency range o, 2 «o 5 KHz. 
3 BaU derecrion appararus as — * — ' « — * M " 

4 Ball derecrion appararus as Calmed in an, one - me preceding Calms, 
whereta me — .cans is arranged ,o produce an ourpu, signal « - 

20 above a predetermined level. 

. - m 4 w herein the monitoring varies 
5 . Ball derection appararus as claimed m do 4. wherem 



said 



predetermined level in accordance with the amplitude of the first signal. 



6. Ball detection apparatus substantially as hereinbefore described with reference 
to the accompanying drawing. 

5 

7. An automatic golf ball teeing machine comprising ball detection apparatus as 
claimed in any one of claims 1 to 6 and a ball feeder for feeding balls one at a time 
to a golf tee, the ball feeder being operable in response to the monitoring means of 
the detection apparatus detecting a coincidence between the first and second signals. 

10 

8 . An automatic teeing machine as claimed in claim 7, wherein the radar device 
is supported by the ball feeder. 

9. An automatic teeing machine as claimed in claim 7 or claim 8, wherein the 
15 microphone is supported by a control panel housing processing circuitry of the 

monitoring means. 

10. An automatic teeing machine as claimed in claim 9, wherein the control panel 
has a display for displaying the maximum speed of the golf club. 




• fnr detecting when a golf ball is hit off a golf 
The ball detection apparatus is for detecting 

-rhine The detection apparatus comprises a 



«. *. « 1. . — 15 Pr ° dUCin8 3 SeC<>n<1 

golf c ta „ - « »• ^ a golf bal , ^ 

„ t n detecting the sound of a goii 
signal in response to detecting 

• -^nce between the first and second signals. 
, ( nr rtptectine a coincidence bevweeu 
monitoring means for detecting hlcUa i so 

, din* such ball detection apparatus is also 
if h»h teeine machine including sucn o<m 
) An automatic golf ball teeing ma 

disclosed. 



(Refer to Figure 1) 
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